The human thrombin receptor gene and the 5q-syndrome.
The human thrombin receptor gene has been localized to band q13 of chromosome 5, a site that is at or contiguous to the common proximal breakpoint found in the majority of patients with interstitial deletions involving 5q (5q- syndrome; refractory anemia with dysmegakaryocytopoiesis). Recent evidence suggests that the thrombin receptor may represent the prototype of an emerging family of proteolytically activated receptors that may be clustered within this region of the human genome. The phenotypic heterogeneity evident in patients with the 5q- syndrome may be explained by two (or more) distinct molecular defects-one associated with megakaryocytic dyspoiesis and the other dysregulated myeloid growth potentially related to development of leukemogenesis. Because the thrombin receptor is known to mediate proliferative effects on diverse cells including vascular smooth muscle cells, endothelial cells and megakaryocytes, we have studied the role of this receptor in the pathogenesis of this syndrome using fluorescent in situ hybridization (FISH) analysis. Dual-label FISH using a q12-specific genomic fragment and the TR gene was completed using interphase and metaphase analysis from seven patients with a del(5)(q13q33). These data unequivocally demonstrate that the thrombin receptor gene is located centromeric to the common proximal breakpoint, and is grossly present in the seven patients containing this specific interstitial deletion. Additionally, one patient demonstrated a small proximal rearrangement, most likely representing a paracentric inversion, which has not previously been described within the intact region centromeric to the breakpoint. The biological properties of proteolytically activated receptors are reviewed in more detail, with a focus on the molecular genetics of the thrombin receptor and its potential role in megakaryoctyopoiesis.